Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.004 Å; R factor = 0.036; wR factor = 0.078; data-to-parameter ratio = 20.0.
In the title compound, [Co 2 (C 2 H 3 O 2 ) 4 (C 7 H 6 N 2 ) 4 (H 2 O)], the half-molecule in the asymmetric unit is completed by a crystallographic twofold rotation axis to give the full molecule. The Co II ions are approximately octahedrally coordinated with a cis-N 2 O 4 coordination sphere. The compound features intramolecular O-HÁ Á ÁO hydrogen bonds between the nonbridging acetate groups and the bridging water molecule, and intermolecular N-HÁ Á ÁO hydrogen bonds between the acetates and amine H atoms of the benzimidazoles which determine the molecular packing in the crystal structure.
Related literature
For related literature, see: Brown et al. (2004) ; Hagen et al. (1993) ; Orpen et al. (1989) ; Turpeinen et al. (1987) ; Ye et al. (1997) .
Experimental
Crystal data [Co 2 (C 2 H 3 O 2 ) 4 (C 7 H 6 N 2 ) 4 (H 2 O)] M r = 844.6 Orthorhombic, Aba2 a = 18.663 (4) Å b = 8.8101 (18) Å c = 22.727 (5) Å V = 3736.7 (13) Å 3 Z = 4 Mo K radiation = 0.95 mm À1 T = 150 (2) K 0.1 Â 0.09 Â 0.08 mm
Data collection
Stoe IPDS diffractometer Absorption correction: multi-scan (MULscanABS in PLATON; Spek, 2003) T min = 0.914, T max = 0.956 24157 measured reflections 5048 independent reflections 3698 reflections with I > 2(I) R int = 0.069 Refinement R[F 2 > 2(F 2 )] = 0.035 wR(F 2 ) = 0.077 S = 0.89 5048 reflections 252 parameters 1 restraint H-atom parameters constrained Á max = 0.36 e Å À3 Á min = À0.57 e Å À3 Absolute structure: Flack (1983) , with 2433 Friedel pairs Flack parameter: 0.006 (12) Table 1 Selected geometric parameters (Å , ).
116.98 (13) Symmetry code: (i) Àx; Ày; z. Table 2 Hydrogen-bond geometry (Å , ). , 1994) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenberg, 1999); software used to prepare material for publication: SHELXL97 and WinGX (Farrugia, 1999) .
Di--acetato--aqua-bis[acetatobis(1H-benzimidazole)cobalt(II)]
I. Zimmermann, T. D. Keene, A. Neels and S. Decurtins
Comment
The title compound belongs to an extensive group of compounds which share the same (µ 2 -acetato)-(µ 2 -aquo)-di-M(II) core (see for example Turpeinen et al. 1987; Brown et al. 2004; Hagen et al. 1993) , indicating that this motif is favourable under a variety of synthetic conditions and for many different metals. The compound crystallizes from a solution of benzimidazole, cobalt acetate tetrahydrate and oxalic acid dihydrate in methanol which was left to evaporate over five days at room temperature. The title complex, with its bridging water molecule lying on a twofold rotation axis, is isostructural with the previously reported Mn(II) congener (Ye et al., 1997) and the structure comprises two Co(II) ions bridged by two acetate anions and one water molecule with the remainder of each approximately octahedral Co(II) coordination sphere being completed by coordination by the imine N atoms from two benzimidazole molecules and one monodentate acetate group (Fig. 1 ). All bond lengths and angles are in accordance with literature values (Orpen et al., 1992) . The water molecule hydrogen bonds to the uncoordinated oxygen atom of the monodentate acetate groups within the dimer with a short H···O distance of 1.714 (2) Å ( Fig. 2 , Table 2 ). The monodentate acetate groups show that there is a large degree of delocalization in the carboxylate group with C-O bonds of 1.250 (3) (C1-O1) and 1.269 (3) Å (C1-O2), (Table 1) . The shorter C1-O1 distance implies that this bond has more of a carbonyl character than C1-O2, as seen in the Mn(II) congener, indicating that the hydrogen bond between O2 and H1w affects the delocalization. The amine hydrogen atoms all take part in hydrogen bonds to acetate anions in neighbouring dimer groups to create the crystal packing. All acetates are involved in intermolecular hydrogen bonding, which forms planes of dimers in the ab-plane (Fig. 2 , Table 2 ).
Experimental
Single crystals of the title compound suitable for X-ray diffraction experiments were obtained by dissolving cobalt(II) acetate tetrahydrate (1 mmol, 249 mg) and oxalic acid dihydrate (1 mmol, 126 mg) in a saturated solution of benzimidazole in methanol (30 ml). The subsequent solution was left to evaporate at room temperature for five days before red crystals 
Refinement
All hydrogen atoms were fixed in calculated positions and refined in riding mode with U iso (H) = 1.2 U eq . O-H, N-H and C-H bond lengths were fixed to 0.97, 0.86 and 0.96 Å, respectively. The number of Friedel pairs was 2433. Fig. 1 . Asymmetric unit and selected symmetry equivalents with thermal ellipsoids at the 50% probability level. Hydrogen atoms (except H1w) and atom labels for the symmetry equivalent atoms (symmetry code: -x, -y, z) omitted for clarity. Hydrogen bonds depicted by dashed lines. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (14) 0.0002 (9) 0 0 O2 0.0257 (7) 0.0211 (9) 0.0618 (14) 0.0010 (7) −0.0038 (8) 0.0044 (9) O1 0.0208 (7) 0.0293 (10) 0.0413 (11) 0.0016 (7) −0.0033 (7) 0.0022 (8) O4
Figures
0.0185 (7) 0.0307 (10) 0.0450 (11) −0.0010 (6) −0.0023 (7) 0.0060 (8)  O3 0.0191 (7) 0.0347 (11) 0.0558 (12) −0.0030 (7) −0.0059 (8) 0.0147 (9) N1 0.0189 (9) 0.0282 (12) 0.0429 (13) −0.0043 (8) −0.0002 (9) 0.0011 (9) 
